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Series (2) is equivalent to -q-. + -«-: + 



2r 3r 4! (n + 1) !" 
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This becomes '5 , - , == SI — r — 7 r^— . )=1. 

n=iw+l! «=A«! (n+1) !y 



Also solved by Q. B. M. Zerr, and the Proposer. 



AVERAGE AND PROBABILITY. 

165. Proposed by HENRY HEATON, Atlantic, Iowa. 

What is the average length of all straight lines that can be drawn within 
a given square parallel to one of the diagonals! 

I. Solution by K. D. CAEMICHAEL, Hartselle, Ala. 

Their intersections along the other diagonal will be evenly distributed. 
The average length is thus readily seen to be one-half the diagonal=4aj/2, 
where a=the side of the square. 

II. Solution by J. EDWARD SANDERS. Hackney, Ohio. 

Since the greatest length is «j/2, and the least 0, the average length is 
£(aj/2+0)=£a|/2; or by calculus, 



1 r a 

A— — j Xy/2 dx=£ay2. 
a J 



Also solved by F. P. Matz, and G. B. M. Zerr. 
166. Proposed by F. P. MATZ, Sc. D., Ph. D. 

Find the average area intercepted by two non -intersecting chords drawn 
at random in a given circle. 

Solution by the PROPOSER. 

First Case. The two chords AB and A'B' may be on the same side of the 
diameter XT. 

Let OA=r, / OAB=6, Z OA'B'^t, Z YOA' 
=4', and Z YOA=<o ; then area 



AA' B' B=TT 1 ^=( t <l>-0 + siri(l>(ios^-sm0 oos0)r- . 



/h 1 ' /*i" /*2ir /•£» 
V \d6 d<\> do> a<!> 
J 9 J -' u 

A, = 

I \ do d<j>dw d4> 




*C. Smith, Treatise on Algebra, p. 396, Ex. 2. 
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/** (i**+$0* — J^ + icos 2 ^— jTrsintf costf+flsinfl oos0)dO= 
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^rr 2 . 



Second Case. The two chords AB and A '2?' may he on different sides of 

the diameter XY; that is, the chord A'B' now becomes the chord MN in position. 

.•.Area AMNB=TJ 2 =(<£ + +sin<£ cos<£-|-sin0 cos0)r 2 ; and consequently, 



A 



I I I U 2 do d<f> dm d<l> 



/Jit /~Jjt /Hir /»4tt 
I I d0 d$ do> d<P 
«^ J "^ 

4r 2 /*4' r 

— r I (i* 2 +i*o+i+b* sino co80)d<?=J(«+l/f ^ • 



.•.J.— £(.4, +J. 2 )=(^r + l/47r)r 2 , which is the required average area. 
Corollary. If r=l , A=|^-| ; that is, the required average is slightly greater 
than one-third of the given circle. 



CALCULUS. 

201. Proposed by i\ P. MATZ, Sc. D., Ph. D. 

Solve =-= — =0. 

J J o 1+w 2 

Solution by 6. B. M. ZERE. A. M., Fh. D,, Parsons, W. Va. 

fr^- 9 =0. frtan-^T^O. .■.ftan--$U =0 . .■*=*. 

J J o 1+w 2 J L J J dx dx 

y=C=& constant. 

202. Proposed by W. J. GREENSTREET, M. A., Editor of the Mathematical Gazette, Stroud, England. 

Find the complete primitive of y=2px+ ap 2 . Regard the primitive as the 
equation giving the arbitrary constant, and if the primitive has equal roots dis- 
cuss the equation expressing that condition. 

Solution by G. W. GREENWOOD, M. A. 

Differentiating with regard to x we obtain an equation which may be written 

fa I o o 

P ~dp~ + 2x== - 2a P- 

Integrating, we have Bp 2 x + 2ap s =c, where c is a constant. Eliminating 
p between this equation and the original equation, we get 



